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Answer all questions in the spaces provided.

  1	 The vectors  
a

b

 
 
 

  and  
 
 
 1

c
  are perpendicular.

	 Which one of the following statements must be true?

	 Tick () one box.

[1 mark]

	 a = bc	

	 b = ac	

	 a = –bc	

	 b = –ac	

  2	 The quadrilateral Q
1
 has an area of 5 cm2

	 The matrix  
− 

 
 

4 1

2 1
  represents the transformation T 

	 The transformation T acts on Q
1 to give the quadrilateral Q

2

	 Find the area of Q
2

	 Circle your answer.

[1 mark]

5 cm2              10 cm2              30 cm2              180 cm2
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  3	 Find  ( )d

d

− −−1 1
sin cos2x x

x

	 Circle your answer.

[1 mark]

−

− 2

3

1 x
            

−

− 2

1

1 x
            

− 2

1

1 x
            

− 2

3

1 x

  4	 The function f is defined by  f ( ) = − 2
16x x         

 

7367.2 G4007 QP draft 

( )− −−

−

−

−

− − −

2
x x= − ( )x∈  



≤ 惗熔 𝑥
≤ 惗熔 𝑥
≤ 惗熔 𝑥
≤ 惗熔 𝑥

	 On which of the following intervals is the mean value of f the greatest?

	 Tick () one box.

[1 mark]

	 0 ≤ x ≤ 1	

	 0 ≤ x ≤ 2	

	 0 ≤ x ≤ 3	

	 0 ≤ x ≤ 4	

Turn over for the next question
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  5	 The complex number  ( )( )i i= + +3 4 5z c ,  where c is an integer.

	 It is given that  ( ) =Re 7z

	 Find the value of c
[2 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________
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  6	 A curve passes through the point  ( )2, k ,  where  1k >

	 The curve satisfies the differential equation

2d 3

d

y x y

x xy

−
=

	 Using Euler’s step by step method once, with starting point (2, k) and a step length of 

0.1, gives an estimate of  .= 6 069y   when  .= 2 1x

	 Find the value of k

	 Give your answer to three decimal places.

[3 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

Turn over for the next question
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  7	 The matrix A is defined by  
− 

=  − 

4 2

6 3
A

	 Find a non-zero  2 × 2  matrix B such that  AB = 0

[3 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

Turn over for the next question
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  8	 The function f is defined by 

	               
( )f ( ) = + − ∈3 2

12x x x x 
          

7367.2 G4007 QP draft 

( )− −−

−

−

−

− − −

2
x x= − ( )x∈  



≤ 惗熔 𝑥
≤ 惗熔 𝑥
≤ 惗熔 𝑥
≤ 惗熔 𝑥

	 Figure 1 shows the graph of  ( )fy x=

Figure 1

xO

y

  8	 (a)	 The graph of  ( )fy x=   is transformed by a stretch, scale factor 2, parallel to the x-axis 

with the y-axis fixed, to give the graph of  ( )gy x=

	 	 On Figure 1, sketch the graph of  ( )gy x= ,  showing the values of x where the graph 

crosses the x-axis.

[3 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________
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_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

8(b)	 Find the set of values of x such that the conditions  ( )f > 0x   and  ( )g < 0x    

are both satisfied.

[2 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

Turn over for the next question
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  9	 (a)	 It is given that, for the complex number z,

=
+

1
1

z

z

	 Find  ( )Re z
[3 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

���������������������������������������������������������������������������������������

  9	 (b)	 Show that the only solutions of the equation 

  = + 

3

1
1

w

w

	 are  

i

i

e

e

π

π=

−

2

3

2

31

w    and   

i

i

e

e

2

3

2

31

w

π
−

π
−

=

−
[4 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________  
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_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

  9	 (c)	 Use the results of part (a) and part (b) to find  

i

i

e

e

π

π

 
 
 
 − 

2

3

2

3

Re

1

	 Fully justify your answer.

[2 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________
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10	 The function f is defined by 

( )
f ( )

−
=

+ +

2

2

2 4

6 9

x
x

x x

10	 (a)	 Write down the equations of the asymptotes to the graph of  f ( )y x=
[2 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

10	 (b)	 Without using calculus, show that the range of f is  :
 ≥ − 
 

8

5
k k

[4 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________
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10	 (c)	 The graph of f ( )y x=   has one stationary point.

	 Without using calculus, find the coordinates of this stationary point.

[3 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

10	 (d) 	 Sketch the graph of  f ( )y x=   on the axes below.

[4 marks]

x

y

O
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11	 The line L has vector equation

   
   = + −   
      

r

5 2

2 1

11 3

λ

	 The point A has coordinates ( )− −1, 1, 6  

11	 (a) 	 Find the coordinates of the point on L which is closest to the point A

[5 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________
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11(b)	 The point B has coordinates ( )− −3, 2, 1   

	 The point C has coordinates ( )4, 0, 1

	 The points A, B and C all lie in the plane Π

	 Find a Cartesian equation of Π
[4 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

11	 (c)	 Find the coordinates of the point where the line L meets the plane Π
[3 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________
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12	 Find the value of

d
+ +∫

5

2
1

1

6 5

x
x x

	 Give your answer in the form

( )+ + +ln 8 3 5 15a b c

	 where a, b and c are integers.

[5 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________
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_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

Turn over for the next question
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13	 The matrix M is defined by  
 −

=  
  

1 3

3 1
M

13	 (a)	 The matrix M represents an anticlockwise rotation about the origin through an angle θ,  
where  0 ≤ θ ≤ 2π,  followed by an enlargement, scale factor r, with centre at the origin 

where r is a positive integer.

	 	 Find the value of r and the value of θ
[3 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

13	 (b)	 It is given that  
   

=   
   

u x

v y
M

	 	 Using the value of r and the value of θ which you obtained in part (a), verify that 

( )ie i i+ = +r x y u vθ

[3 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________  
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_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

13	 (c)	 Hence, find the value of x and the value of y such that

   
=   

   
8 0

2

x

y
M

	 	 Give your answers in an exact form.

[4 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

Turn over for the next question
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14	 A children’s play area in a park contains a paddling pool.

	 The outline of the paddling pool is modelled by the polar curve

( )= +6 2cos 2r θ

	 where r is measured in metres.

	 Figure 2 shows the outline of the paddling pool.

Figure 2

Initial line

	 There is a solid concrete island inside the paddling pool. 

	 The boundary of the island is modelled by the polar curve

= +2 cosr θ

	 where r is measured in metres.

14	 (a)	 Sketch the boundary of the island on Figure 2

[2 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________
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14	 (b)	 The paddling pool has a constant depth of 0.3 metres.

	 	 Find the volume of water in the paddling pool.

	 	 Give your answer to four significant figures.

	 	 Fully justify your answer.

[6 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________
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15	 Prove that

( )( )
d

5

1 13
ln

1 2 3 12
x

x x

∞  =  + +  ∫
	 Show the limiting process clearly.

[6 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________
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_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

Turn over for the next question



24

Do not write 

outside the 

box

G/Jun25/7367/2

(24)

16	 The diagram shows a design for a table top.

x

y

O

	 The table top is modelled as being bounded by the lines  .= 0 5x   and  .=1 5x , 

	 and the curves defined by  
.

=
−

2

2

0 27

2
y

x x
,  where x and y are measured in metres.

	 Find the area of the table top according to this model. 

	 Give your answer in the form  
p

q

π
  square metres, where p and q are integers.

	 Fully justify your answer.

[5 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________  
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_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

Turn over for the next question
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17	 A sample of biological material is placed in a freezer, and the freezer is then turned on. 

	 The initial temperature of the sample is 38 °C

	 The temperature u °C of the freezer, at time t minutes after it is turned on, is  

modelled by

= −18 2u t

	 The temperature y °C of the sample is modelled as decreasing at a rate which 

is proportional to the difference between the temperature of the sample and the 

temperature of the freezer.

	 Initially, the temperature of the sample is decreasing at a rate of 0.8 °C per minute.

17(a)	 Show that y satisfies the differential equation

. . .
d

d
+ = −0 04 0 72 0 08

y
y t

t [3 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

17	 (b)	 Find an expression for y in terms of t
[7 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________
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_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

Question 17 continues on the next page
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17	 (c)	 Find the time at which the freezer is 28 °C colder than the sample.

	 	 Give your answer in minutes and seconds.

[4 marks]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

17	 (d)	 State one limitation of the model used.

[1 mark]

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

 

_______________________________________________________________________________________

END  OF  QUESTIONS
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